Key indicators: single-crystal X-ray study; T = 295 K; mean (C-C) = 0.002 Å; R factor = 0.040; wR factor = 0.107; data-to-parameter ratio = 12.1.
In the title compound, C 16 H 12 O 4 , the substituent benzene ring and methoxy group are twisted relative to the 4H-chromene skeleton by 24.1 (1) and 61.3 (1) , respectively. In the crystal, molecules are connected by classical O-HÁ Á ÁO and weak C-HÁ Á ÁO hydrogen bonds, forming chains parallel to [201] . The 4H-chromene ring systems of adjacent molecules are either parallel or inclined at an angle of 28.9 (1) .
Related literature
For general features of flavones and flavonols (derivatives of 3-hydroxy-2-phenyl-4H-chromen-4-one), see: Demchenko (2009) ; Ma et al. (2012) . For related structures, see: Wera et al. (2011a,b) . For intermolecular interactions, see: Aakerö y et al. (1992) ; Etter et al. (1990) ; Novoa et al. (2006) . For the synthesis, see: Bader et al. (2003) ; Wera et al. (2011b) . Table 1 Hydrogen-bond geometry (Å , ).
Experimental
Symmetry codes: (i) x þ 1; Ày À 1 2 ; z þ 1 2 ; (ii) x À 1; Ày þ 1 2 ; z À 1 2 .
Data collection: CrysAlis CCD (Oxford Diffraction, 2008); cell refinement: CrysAlis CCD; data reduction: CrysAlis RED (Oxford Diffraction, 2008); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) ; software used to prepare material for publication: SHELXL97 and PLATON (Spek, 2009 ). supplementary materials Acta Cryst. (2013) . E69, o895 [doi:10.1107/S1600536813010982] 2-(4-Hydroxyphenyl)-3-methoxy-4H-chromen-4-one Illia E. Serdiuk, Michał Wera, Alexander D. Roshal and Jerzy Błażejowski Comment Flavones (derivatives of 2-phenyl-4H-chromen-4-one) occur in numerous natural systems and have been thoroughly investigated because of their biological relevance (Ma et al., 2012) . Related to flavones, 3-hydroxy-2-phenyl-4Hchromen-4-ones (flavonols) exhibit dual fluorescence in condensed phases due to Excited State Intramolecular Proton Transfer (ESIPT) which makes the compounds interesting fluorescent sensors for analytical applications (Demchenko, 2009 ). Here we present the crystal structure of the flavonol derivative -2-(4-hydroxyphenyl)-3-methoxy-4H-chromen-4one -in which ESIPT does not occur. This makes the compound a convenient reference substance in investigations of emission phenomena in this group of compounds.
In the title compound ( Fig.1) , the bond lengths and angles characterizing the geometry of the 4H-chromen-4-one moiety are similar to those of other compounds of this group (Wera et al., 2011a,b) . With respective average deviations from planarity of 0.0309 (1) Å and 0.0037 (1) Å, the 4H-chromen-4-one and benzene ring systems are oriented at a dihedral angle of 24.1 (1)° [in the case of 3-hydroxy-2-(4-hydroxyphenyl)-4H-chromen-4-one this angle is 20.7 (1)° (Wera et al., 2011a) , and in 3-hydroxy-2-(4-methoxyphenyl)-4H-chromen-4-one it is 12.3 (1)° (Wera et al., 2011b) ]. The methoxy group is twisted relative to the 4H-chromen-4-one ring system through an angle of 61.3 (1)°.
In the crystal structure, molecules connected by a network of O-H···O (Aakeröy et al., 1992) , the C(10) motif (Etter et al., 1990 ) and C-H···O (Novoa et al., 2006) interactions (Table 1, Figs. 2 and 3) , are arranged in layers ( Fig. 2 ) that are dispersively stabilized in the crystal lattice ( Fig. 3) . The 4H-chromene cores are either parallel or oriented at an angle of 28.9 (1)°, while the benzene rings are parallel or inclined at an angle of 76.6 (1)°.
The title compound was synthesized in four steps. First, 1-(2-hydroxyphenyl)-3-{4-[(4-methoxybenzyl)oxy]phenyl}prop-2-en-1-one (chalcone) was prepared by the condensation (with the elimination of water) of 1-(2-hydroxyphenyl)ethanone with 4-[(4-methoxybenzyl)oxy]benzaldehyde in N-methylpyrrolidone/aqueous KOH (1/1 v/v), then precipitated by neutralizing the reaction mixture with aqueous HCl and recrystallized from methanol. Next, chalcone was oxidatively cyclized in a K 2 CO 3 /methanol/H 2 O 2 mixture, yielding to 3-hydroxy-2-{4-[(4-methoxybenzyl)oxy]phenyl}-4Hchromen-4-one (Bader et al., 2003; Wera et al., 2011b) . This product was then alkylated by dimethyl sulfate in an aceto- Refinement H atoms of C-H bonds were positioned geometrically, with C-H = 0.93 Å and 0.96 Å for the aromatic and methyl H atoms, respectively, and constrained to ride on their parent atoms with U iso (H) = xU eq (C) where x = 1.2 for the aromatic H and 1.5 for methyl H atoms. Hydroxy H atom was located on a difference Fourier map and refined isotropically with
Computing details
Data collection: CrysAlis CCD (Oxford Diffraction, 2008); cell refinement: CrysAlis CCD (Oxford Diffraction, 2008); data reduction: CrysAlis RED (Oxford Diffraction, 2008); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2008) and PLATON (Spek, 2009 ).
Figure 1
The molecular structure of the title compound showing the atom labeling scheme. Displacement ellipsoids are drawn at the 25% probability level, and H atoms are shown as small spheres of arbitrary radius. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
2-(4-Hydroxyphenyl)-3-methoxy-4H-chromen-4-one
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (7) 0.0475 (7) 0.0342 (6) 0.0080 (5) −0.0007 (5) −0.0006 (5) C2 0.0394 (9) 0.0405 (9) 0.0364 (9) −0.0031 (7) 0.0078 (7) −0.0004 (7) C3 0.0477 (10) 0.0457 (9) 0.0382 (10 0.0391 (9) 0.0412 (8) 0.0371 (9) −0.0008 (7) 0.0020 (7) 0.0038 (7) C17 0.0413 (9) 0.0362 (8) 0.0471 (10) 0.0060 (7) 0.0092 (8) 0.0029 (7) C7-H7···O20 ii 0.93 2.56 3.337 (3) 141
Symmetry codes: (i) x+1, −y−1/2, z+1/2; (ii) x−1, −y+1/2, z−1/2.
